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© A refrigerating apparatus comprising a cabinet 
(1) with a refrigeration compartment (10) closable by 
a door (12), which compartment is connected to an 
evacuating system comprising a vacuum pump (6) 
arranged in the cabinet and an evacuation pipe (8) 
between the vacuum pump and said compartment 
The apparatus comprises a container (17) closable in 
a vacuum-tight manner on movable within said com- 
partment (10), and means for detachably connecting 
the inner space of the container (17) with the pipe 
(8) of the evacuating system. The means comprise a 
container pipe (23) provided in a wall (24) of the 
container (17) through which the inner space of the 
container can be evacuated, and a hollow elastic 
element (25) connected to one of the ends of the 
pipes (8,23) facing each other to form a detachable 
seal against the other end. 
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A REFRIGERATING APPARATUS WITH AN EVACUATABLE CONTAINER 



The invention relates to a refrigerating appara- 
tus comprising a cabinet with a refrigeration com- 
partment dosable by a door, which compartment is 
connected to an evacuation system comprising a 
vacuum pump arranged in the cabinet and an 
evacuation pipe between the vacuum pump and 
said compartment. 

It is well known that cold preservation of foods 
under vacuum has considerable advantages. It en- 
ables such foods to be kept in a refrigerator for a 
long period without degrading. 

A refrigerating apparatus of the above men- 
tioned type is described in FR-A-2 559 355. A 
disadvantage of such a construction for evacuating 
a compartment is the necessity of several valve 
members including a valve member disposed at 
the door used to close said compartment in an air- 
tight manner. Such valve members enable vacuum 
to be maintained within said compartment when 
desired, and to release the vacuum when access is 
required to the compartment to take foods out. 

It is an object of the invention to provide a 
refrigerating apparatus with evacuation means 
which is of a simple and reliable construction, low 
cost and easy to operate. According to the inven- 
tion the refrigerating apparatus is characterised by 
comprising a container ciosable in a vacuum-tight 
manner and movable within said compartment, and 
means for detachably connecting the inner space 
of the container with the evacuation pipe of the 
evacuation system. 

A preferred embodiment is characterised in 
that the means comprises a container pipe pro- 
vided in a wall of the container through which the 
inner space of the container can be evacuated, and 
a hollow elastic element connected to one of the 
ends of the pipes facing each other to form a 
detachable seal against the other end. By moving 
the container inside the compartment a pealed 
connected between the pipes can easy be ob- 
tained. Preferably the hollow elastic element is a 
sucker or a bellows. 

These and further embodiments will be de- 
scribed hereafter with reference to the accompany- 
ing drawing In which: 

Figure 1 is a vertical sectional view of a domes- 
tic refrigerator in accordance with the invention; 
Figure 2 is a cross-sectional view of a different 
embodiment of a refrigerator according to the 
invention; 

Figure 3 is an enlarged view of a part of a the 
refrigerator of Figure 1 in which the container is 
partly drawn out, and 

Figure 4 is an enlarged partially perspective and 
sectional view of the refrigerator of" Figure 1 
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showing the connecting means. With reference 
to said figures a refrigerator or freezer com- 
prises a cabinet 1 containing normal refrigera- 
tion and freezer compartments 2 and 3 provided 

5 with their own closure doors 4 and 5. The refrig- 
erator is also provided with a vacuum pump 6 
operated by an electric motor 7 from which an 
evacuation pipe 8 extends and terminates in a 
further refrigeration compartment 10 positioned 

10 between the refrigeration compartment 2 and 
freezer compartment 3. The pump is located in 
a chamber 9 provided below the freezer com- 
partment 3. 

The compartment 10 is maintained in known 

is manner at a temperature substantially equal to 0" C 
and is connected to the refrigeration compartment 
2 by a duct 11. 

Said compartment 10 is provided with its own 
door 12, which in Figures 1 and 3 is connected to a 

20 support or basket 14 slidable on guides 15 asso- 
ciated with walls 16 of the compartment. As an 
alternative to this "drawer-type" embodiment, the 
door can be hinged on its side a to the refrigerator 
cabinet 1 (see Figure 2). A container 17 in which 

25 vacuum is to be produced is removable placed in 
the basket 14. 

More specifically, said container contains (see 
Figures 1 and 4) a lower box part 18 which can be 
closed in a sealed manner by cover 19. To form 

30 the desired seal, the cover 19, which is hinged at 
one end a to the part 18, comprises gaskets 20 
which cooperate with the free ends of the walls of 
the box part 18. To evacuate the inner space of the 
container 17 there are provided means which com- 

35 prise a pipe 23 in the rear wall 22 of the box part 
Is, and a hollow elastic element like a sucker 25. 
The sucker has a duct 24 which opens into a free 
end 26. The duct 24 is connected to one end of the 
pipe 23 projecting outside the container. The end 

40 26 is arranged to cooperate with a flange 27 having 
an aperture 28 into which the pipe 8 connected to 
the vacuum pump 6 opens. Said flange is asso- 
ciated, advantageously removable, with the rear 
wall 30 of the compartment 10 and is secured to 

45 said wall in any known manner. 

A usual filter element can be associated with 
the flange 27 and can be cleaned by removing said 
flange from said wall 30. 

It will now be assumed that the door or drawer 

so 12 is closed and the container 17 located in the 
compartment 10 is inserted into it such that the 
end 26 of the sucker 25 is in contact with the 
flange 27. 

If the vacuum pump 6 is now operated (for 
example by a usual pushbotton located on the front 
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1A of the refrigerator cabinet 1), the suction pro- 
duced by the pump acts through the pipe 8 on the 
sucker 25, to pull the sucker (and hence the con- 
tainer 17). Following this, as said container is lo- 
cated in the basket 14 which is associated with the 
: door 12, said door also closes against the refrigera- 

tor cabinet. 

The suction action of the pump 6 attracts the 
sucker 25 towards the flange 27 and its end 26 
becomes sealed against it. At the same time, air is 
drawn through the sucker 25 and through the pipe 
23 from the container 17, so producing vacuum in 
this latter. After a certain time enough air is sucked 
| out and the pump stops automatically or is stopped 

j by hand. 

If access is now required to the container 17, 
the door 12 is pulled to pen it. As a result of the 
opening of said door the sucker 25 separates from 
the flange 27 and air can flow into said container to 
provide easy access to its interior. Figure 1 shows 
by dashed lines the position in which the container 
; 17 is used. 

It should be noted that the door or drawer 12 
| can be opened with minimum force, and the vacu- 

j urn in the container 17 is released without operat- 

ing any valve, and merely by opening the drawer. 
! Figure 3 shows an embodiment of the compart- 

j ment 10 and removable container 17 which allows 

| automatic opening and closure of this latter as a 

result of the opening and closure of the door 12. in 
this figure, parts corresponding to those of Figures 
1 and 4 are indicated by the same reference nu- 
i merals. 

| Specifically, in the top wall 40 of the compart- 

j ment 10 there is disposed a guide element 41 

having a flat surface 42 which cooperates with the 
cover 19 of the container 17 when the door 12 is 
closed, and a curved end 43 close to the aperture 
of said compartment Said cover 19 slides along 
said curved end 43 when the door 12 is opened, 
the cover being raised from the box part 18 by 
thrust means 45 associated with the container 17. 

In the example shown in Figure 3 the thrust 
means 45 comprise a first arm 46 hinged at one 
end 47 to the cover 19 and at its other end 48 to a 
second arm 49 having a widened end 50. The end 

50 is arranged to slide in a hollow cylindrical body 

51 hinged at 52 externally to the box part 18 of the 
! container 17. On said widened end 50 there acts a 

compression spring 53 arranged inside the cylin- 
drical body 51. The container 17 is retained in the 
basket 14 by the basket walls 54 and 55. 

The manner in which vacuum is created or 
r leased in the container 17 is identical to that 
described in relation to the use of the refrigerator 
j shown in Figures 1 and. 4. 

I However, in the embodiment of Figure 3, the 

j container 17 is opened and closed automatically by 
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the opening of the door 12, as stated. In this 
respect, on opening said door the sucker 25 sepa- 
rates from the flange 27 situated on the rear of the 
compartment 10, and as the container is extracted 

s from this compartment the thrust means 45 sepa- 
rate the cover 1 9 from the box part 1 8. 

In particular, during the extraction of the sup- 
port or drawer 14, the cover 19 slides along the 
surface 42 of the guide element 41 and when it 

10 reaches the end 43 it begins to rise by rotating 
about its hinged end 19A. This is attained by virtue 
of the thrust of the spring 53 against the end 50 of 
the arm 49, the end 50 therefore sliding in the 
element 51. As a result of this the arm 49 rotates 

75 the arm 46, so urging it upwards in Figure 3 with 
the consequent raising of the cover 19 of the 
container 17. It should be noted that during the 
extraction of the container from the compartment 
10 and the raising of the cover, the element 51 

20 rotates about the hinge 52. In contrast, on closing 
the door 12 the cover 19 slides along the surface 
43 to consequently move downwards in Figure 3. 
As a result of this the arm 46 rotates the element 
51 about the hinge 52 and causes the end 50 of 

25 the arm 49 to retract into said element 51 against 
the spring 53. 

Figure 2 shows another embodiment of a re- 
frigerator with a removable container in which vacu- 
um is produced. In this figure parts corresponding 

30 to those of Figures 1 , 3 and 4 are indicated by the 
same reference numerals. 

More particularly, in the Figure 2 the container 
17 is located in a basket associated with a door 12 
which is hinged on one side 12A to the refrigerator 

35 cabinet 1, the flange 27 being located on a side 
wall 10A of the compartment 10. 

Again in this embodiment the opening of the 
door releases the vacuum and its closure returns 
the sucker 25 into contact with the flange 27. If the 

40 pump 6 is now operated vacuum is produced in the 
container 17. , 

Alternatively a sucker similar to the sucker 25 
can be provided on the free side 1 2B of the door, 
and a flange similar to the flange 27 can be pro- 

45 vided on the side 1B of the cabinet 1 opposite said 
. side 12B and incorporate a branch from said pipe 
8. In this manner the operation of the pump 6 
results not only in the creation of vacuum in the 
container 17 but also in secure closure of the door 

so 12. 

It should be noted that a normal food support 
grid 80 can also be provided in the compartment 
10 to enable the compartment 10, kept substan- 
tially permanently at 0*"C, to be used for preserv- 
55 ing meat and fish. 

A container 17 has been described disposed in 
a support 14 associated with the door 12 of the 
compartment 10. However a container can be pro- 
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vided which is freely insertable into said compart- 
ment and be provided with normal handles for its 
handling, said container sliding on the lower wall of 
the compartment, which would be provided with its 
own closure door. 

In addition, as an alternative to the described 
examples, the sucker 25 (which can also be re- 
placed by an element of bellows form) can be 
associated with the wall 30 of the compartment 10, 
whereas the flange 27 can be located on the rear 
wall 22 of the container 17 in front of said wall 30. 

Finally, the guide element 41 can be replaced 
by one or more elastically loaded arms acting on 
the cover 19 of the container 17 so as to keep it 
closed against the box part 18 when the container 
has been inserted into the compartment 10 and to 
guide its closure against said part 18 during the re- 
insertion of the container 17 into the compartment 
10 after its extraction. 

A refrigerator constructed in accordance with 
the invention has the advantage that the vacuum is 
provided in a container which is removable (and 
therefore easily cleaned) and of easy access. In 
addition there are no valves provided either for 
maintaining the vacuum or for releasing it, so re- 
ducing the refrigerator manufacturing cost. 

Claims 

1. A refrigerating apparatus comprising a cabinet 
(1) with a refrigeration compartment (10) closable 
by a door (12), which compartment is connected to 
an evacuating system comprising a vacuum pump 
(6) arranged in the cabinet and an evacuation pipe 
(8) between the vacuum pump and said compart- 
ment, characterised in that the apparatus com- 
prises a container (17) closable in a vacuum-tight 
manner on movable within in said compartment 
(10), and means for detachably connecting the 
inner space of the container (17) with the pipe (8) 
of the evacuating system. 

2 A refrigerator apparatus as ciaimed in Claim 1, 
characterised in that the means comprise a con- 
tainer pipe (23) provided in a wall (24) of the 
container (17) through which the inner space of the 
container can be evacuated, and a hollow elastic 
element (25) connected to one of the ends of the 
pipes (8,23) facing each other to form a detachable 
seal against the other end. 

3. A refrigerating apparatus as claimed in Claim 2, 
characterized in that the elastic element (26) is a 
sucker or a bellows. 

4. A refrigerating apparatus as claimed in Claim 3, 
characterised in that the hollow elastic element (26) 
is disposed on an open end of the container pipe 
(23) at the outside of a wall (22) of the container 
(17) and faces an inside wall (30) of the compart- 



ment (10) around an open end of the vacuum pipe 
(8). 

5. A refrigerating apparatus as claimed in Claim 3, 
characterised in that the hollow elastic element (26) 

5 is disposed on an open end of the vacuum pipe at 
a wall (30) of the compartment (10) and faces an 
outside wall (22) of the container (17) around an 
open end of the container pipe (23). 

6. A refrigerator as claimed in Claim 2, charac- 
10 terised in that the hollow elastic element (26) coop- 
erates with a flange (27) disposed on one of the 
pipe ends connected to the container wall (22) or 
the compartment wall (30). 

7. A refrigerating apparatus as claimed in Claim 6, 
rs characterised in that the flange (27) is removable 

and comprises a filter member. 

8. A refrigerating apparatus as claimed in Claim 1, 
characterised in that the container (17) is asso- 
ciated with the door (12) of the refrigerator com- 

20 partment (10) and is removable inserted into a 
support (14) associated with the door (12), said 
door (12) being hinged on one of its sides (12A) to 
the refrigerator cabinet (1) or being formed in the 
manner of a drawer. 

25 9. A refrigerating apparatus as claimed in Claim 1, 
characterised in that the container (17) comprises 
elastically loaded means (45) arranged to cause 
automatic opening of a cover (19) of said container 
as this latter is extracted from the compartment 

30 (10), said compartment comprising guide means 
(41) for guiding the cover (19) during opening and 
closing thereof. 

10. A refrigerating apparatus as claimed in Claim 9, 
characterised in that the elastically loaded means 

35 (45) comprise a first arm hinged (at 47) to the 
cover (19) and hinged (at 48) to a second arm (49), 
said second arm being subjected to the action of a 
compression spring (53) inserted into a substan- 
tially cylindrical body (51) hinged (at 52) to a side 

40 wall (18) of the container (17). 

11. A refrigerating apparatus as claimed in Claim 
10, characterised in that the guide means are 
formed by an element (41) associated with a top 
wall (40) of the refrigerator compartment (10) and 

45 having a flat surface (42) arranged to cooperate 
with the cover (19) of the container (17) when this 
latter is inserted into said compartment, and a 
curved surface 43) in proximity to the aperture (44) 
of said compartment (1 0). 

so 12. A refrigerating apparatus as claimed in Claim 
10, characterised in that the guide means (41) are 
elasticalfy loaded elements acting on the cover (19) 
of the container (17). 

55 



4 



SDOCIO: <EP 040568OA2_L> 



EP 0 405 680 A2 




EP 0 405 680 A2 




» 0405680A2_I_> 



6 



J 



Europaisches Patentamt 
European Patent Office 
Office europSen des brevets 



© Publication number: 



0 405 680 A3 



EUROPEAN PATENT APPLICATION 



© Application number: 90201664.1 
@ Date of filing: 25.06.90 



© htClA F25D 11/02, F25D 17/04 



© Priority: 30.06.89 IT 2105489 

© Date of publication of application: 
02.01.91 Bulletin 91/01 

© Designated Contracting States: 
DE ES FR GB IT SE 

© Date of deferred publication of the search report: 
06.02.91 Bulletin 91/06 



© Applicant: IRE INDUSTRIE RIUNITE 
EURODOMESTICI S.R.L. 
27, Viale Guido Borghi 
1-21025 Comerio (Varese)(IT) 

© ES 



Applicant: WHIRLPOOL INTERNATIONAL B.V. 
Tarwelaan 58 

NL-5632 KG Eindhoven(NL) 
© DE 

© Inventor: Germi, Franco, c/o INT. 
OCTROOIBUREAU B.V. 
Prof Holstlaan 6 
NL-5656 AA Eindhoven(NL) 



© Representative: Bos, Kornelis Sjoerd et al 
INTERNATIONAAL OCTROOIBUREAU B.V. 
Prof, Holstlaan 6 
NL-5656 AA Eindhoven(NL) 



© A refrigerating apparatus with an evacuatable container. 



CO 
< 



00 
CO 

in 



Q. 
UJ 



© A refrigerating apparatus comprising a cabinet 
(1) with a refrigeration compartment (10) closable by 
a door (12), which compartment is connected to an 
evacuating system comprising a vacuum pump (6) 
arranged in the cabinet and an evacuation pipe (8) 
between the vacuum pump and said compartment. 
The apparatus comprises a container (17) closable in 
a vacuum-tight manner on movable within said com- 
partment (10), and means for detachably connecting 
the inner space of the container (17) with the pipe 
(8) of the evacuating system. The means comprise a 
container pipe (23) provided in a wall (24) of the 
container (17) through which the inner space of the 
container can be evacuated, and a hollow elastic 
element (25) connected to one of the ends of the 
pipes (8,23) facing each other to form a detachable 
seal against the other end. 
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